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(54) Medical device for the protection of a catheter penetration site 


(57) A medical device lor protecting a catheter pen- 
etration site on the skin of a patient includes a resilient 
pad having a patient contacting, side and at least one 
void therein for receiving and retaining a catheter at a 
catheter penetration site. The device has an adhesive 


on the patient contacting side of the pad for releasably 
adhering the pad to the patient's skin at the catheter 
penetration site and also includes a sufficient quantity 
of an antimicrobial agent to create a zone of microbial 
inhibition around the catheter penetration site. 


FIG— 1 
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Description xr - -o? .n ■ . ru-v^ . . . 4 ) C v> u\- \w . '' +- ;-i ' 

Field of Invention '■ ? -.: ;0ir ; •=.: .y:>o''" * ■.. --.:on* ; v :- : ~ci oi" 

^ThisTnveffiion generally delates to p(5rc^an*>us eath©ters'anij r mofe particularly tb protection of a cathefer place- 
ment site into the skin of a patient. 

Background 

Many medical procedures involve the use of percutaneous catheters inserted into the body of a patient for fluid 
infusion or removatl Often, the cath^'ter remains in place for 24- to 48 hours. Oaring. this period, the catheter needs to 
be reliably positioned and accessible for attachment and detachment of fluid handling devices. In addition to the need 
to keep a catheter in position on the patients skin, the placemehtsite needs to be protected from;miercxDrganisms. 

Many workers have developed devices to anchor or position the catheter and allow the needed access. Repre- 
sentative recently patented devices for catheter anchoring and positioning include: A Repositional Catheter -Fixation- 
Device (U. S. Patent No; 5,382,239); Catheter Anchoring System (U. S. Patent No. 5,354,282); and Windowed Vein 
Catheter Dressing (ITS. Patent M>. 5,380,294): These representative patents-ptcvide '.several Jiff erentj approaches 
to fixation of a percutaneou^catHeter onto a- patient's skin. These patented devices address the need to. locate the 
; ^catheteparid'.tifbtect the'site, bGt-ar&sbmewhat complex and do not address. the need to suppress rgcowth of microor- 
ganisms:^ the-'cathelerpenetr^tion site. '■'*-■■ ' . * - \ ; , ~ - ; i ; < : j. , ■ 
t -; y. S: Patent Nos. 5,117-981 and 5,175,977, commonly- assigned' with the present applicatiba.Jd!seb^a&spects of 
»• d^^ifpir«paririf ahd^res^hgiah-intr^vehdirs catheter site. The. kit'disciosect in these referencecfepatentsr- includes 
an alntimitfotrtal^^t^ • . . - : :£ . 

Practitioners using perbutaneouS batheters do not rely |iist on devices sucbas those referenced^bovef ok fixation 
-of catheters. ft'is^^dmMc^-practice'tb apply strips -of adhesive tape acrdss' a catheter at a placement :site to secure 
and protect* ttiW placement. Tape can strongly retain the catheter in position, but since.most tapes are somewhat ine- 
fa&id; 'movement of the sRirv'br.a flui*handling:device can cause movement of the catKeler in 1he blood vessel or at 

■ the penetration site. Adcfrtion^lty.^when tape is used for thteffturpose, there are occasional occurrences of the catheter 
being dislodged or even cut during tape removal to access the catheter for attachment or detachment of fluid handling 

• devices. "Since, in many case& ( qft£ttthefer r remains irVposhfoh for 24 to 48 or moreihours, development of infections 
by common Skin micrbdrgahisitis - ^t the pehetratiorr site are ^ <x)ncerr>v and?pract1tjoners also routinely inspect the 
-yperietratioh site for evidence of infection 1 , examination^ Ihe^actuarperretration^site Js sometimes difficult with the 
■ : devices described ab^eor wherf adhesive tape is used tor ^curing the catheter. There is a need for a rned^t device 
-that Is compatible With most fciirrent 'pfactioe techniques that would protect 'the catheter placement site:= If the device 
allows easy access for attachment and detachment of; fluid handling devices, allows the practitioner to examine the . 
penetration site and suppresses growth of microorganisms aroundlhs penetrati6n site, the practice of catheterization 
would be aaVanced.Additfonally, if the catheter penetration site protection device additionally provided some protection 
against tutting the catheter duringtape r removal, a further berveffowould be realized Such a device is disclosed here- 
inbelow/ r " ; •; ■ ■<:>■' r ■ •. • ••, - : . i . . - ; , .. 

Summaify • ■ '.r ■ \a) ■ •., ■ ' . v.... - . ■• '■.k-.-T: , . - v ^ 

1 ; A medical device of the present invention for protecting a catheter penetration site:on the skin of a patient includes 
aresiiierifpad having a patient contacting s^de^and at least one void therein to receive ancf to retain a catheter at the 
catheter perietratidn site. The 'pad art -adhesive wtfVe patient contacting side for releasably adhering. the -pad to 
the patent's skin ait the catheter"pehetration^ite,The device^urthe^includes a sufficient -quantfty d an antimicrobial 

■ afgentlb create a zone of mjcrobial TnhibrtionaroOnd the ^heter ponetration site. ^ r 

The device of the present invention is simple to use. The invention fills a need not met by existing retention devices 
r by-includihcj'Elri antimicrobial agent re leasable at 4he catheter penetration site that inhibits growth, of microorganisms 
at the^perVetF^tiori site. ^ 1 - v : t . r c.; c r : , ! . : • v . _ . : .^ fr .. f 

Brief Description of the DraWirigs ^ - ' h. 

: Fig. 1 is 1 ^ perspective view of a preferred embbdiment of a: medical device of the present invention; 

: : Fig; 2 isaperspefetiveViewof1hedeviceof Fig. 1 in use at a catheter placement site;. , 

Fig: 3 fs a side elevation 6f the device of Fig;* 1; . . : : , f - - : ,-■ 
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Fig. 4 is a top plan view of an alternate embodiment of the medical device of the present invention;. r ; ■ - 

Fig. 5 is a perspective view of another embodiment of the medical device of the present invention; - : > • , 

5 : -v.- - ; Figl ! 6a is^a schematic illustration oHbexutresistai^^ a nGn r yyoyen material; ^ : 

Fig. 6b is a schematic illustration of the cut-resistant layer in the device of Fig. 5 formed from filamentous material; 

Fig. 6c is a schematic illustration of the cut-resistant layer in the device of Fig. 5 formed from a woven material; 

;;. Fig. 6d is arschematic cross-section .of the .woyen material frpnr> Fig; 6e formed Jrpm .twisted §trands; and . 

. Fig. 7 is -'a perspective yiew of the device of Fig:. 5 in use at a catheter^placement site; 

isr- :• -Detailed -Description . y-:* ; r> - - yr- * •• - 

. .White thiSiinventictfuis-satisfied by. embodiments in many different focms, there are shown in the drawings and are 
. herein describediin detail preferred embodiments of the invention vyjtb the understanding that -the present disclosure 
: is to be considered:exemplary *of4he principles oUhe invention; and is not .intended to limit the inventiqato the embod- 
20 iments illustrated. The scope of the invention is measured by the appended clairns and their equivalents. 

.. ■:;= ly^eferfingtto.Figs^ 1, 2 and 3> a preferred medical device 10 oj the present invention Jgr protecting. a. catheter 
\:.t. b.penetrationsite 1 2 on a sldnrSunfaee 1 4 of a patient includes a gesiiient pad.1;6 haying a parent contacting side .1 8 and 
at least one void 20 to receive.and to retain-aoatbete 1 22. Resilient pad 1 6 has an adhesive layer 24: applied to patient 
r - r contacting sidejt8 tor rBieasably adhering.thejpad to the patient's skin at catheter penetratjpn f site 1 Preferably, device 
25 -.v. ; 10 has ^release cover:26/jeleasably.attachejd to adhesive layer 24. Flelease cover ; 2^serves to protect.the adhesive 
- . lay e/rduringassembly, shipping and storage of the-devlce. and preferably includes ^atab ;28 %tp facilitate removal of the 
"5- vr reJease coi&er. Device tO aiscr includes a sufficient qua0tity..0t;an antimicrobial agent .to create a zone ofjnhibition of 
' microbial growth onvthe patient*s,skinrat and around the catheter penetration site when the.ci.eyipe is positioned on th*e 
; ; .patrenfs skin. - r>:<- *s<. vr -rA~...> vii ■ • \ .* ;-~ . d, :■•"■>. 

30 . ..o ; * ",s ; : As shown in ?Figs, riband r2; void 20 may be divided^to one or more openings 23 separated bya divider 21 that ; 
serves tourestrain catheteD22. Preferably, .void,20ds shaped so that when ,deyic,e 10.is positioned around catheter 
penetration stten12, the cathetetds restrained afld^he penetratioa^ite is visible sp that it can be readily inspected by 
* : vthe^praGtitionerlJ3ther^shapes T and c^nfigArrations^resllient pad.H6:and void 20,to accomodate particular catheters 
= and applications are considered to be .within the: thepres.ent invention- As schematically illustrated in phantom 

35 ;jn Rig;?1, devicelO also is preferably sealed in .^package SO-forroed trqmjm^terials, substantially resistant to the 
passage: of microorganisms andexposecj to conditions rendering .microorganisms non-yiablev . . .^r. 

preferably, the antimicrobial agentis incorpocated into^dhesiye tayer-24, but a suitabl^ zorie of inhibition may also 
. be .created by incorporating the antimicrobiaka^enfc into resilient layer J&prontp the surface of the adhesive. When 
the antimicrobial agent is incorporated into the adhesive, a concentration between about 0.1 percent to about 5.0 
40 percent (wtVwt.) of the agent in the adhesive is suitable. Preferably, the concentration of the agent in the adhesive is 
between about 0. 1 percent to about 1 .0 percent. The concentration of antimicrobial agent used is dependent upon the 
particular agent selected and its availablility in the placement. Many antimicrobial agents are satisfactory for use in the 
^present invention inctudingi buti/iot limited. to, ; iodophors, chlqrhexidioe, salts* of : <?hlprjiexidinei biguaojdes, salts of 
- \ .biguanides, phenolics^metallicions, as welLasantibiotiq.agentS;pwiyced;t)y mieroorganigmsand their;syntheticana- 
45 ; ; iftogs and the like;. .Substantially the only restrictions on?ther«etection and incorporation of the antimicrobial agent is the 
need far the antimicrobtal agent to be available to jorm the zone of inhibition oUmicrpbial -growth at and around the 
catheter penetration site and for compatibility betwe^iheiaolimie/obial agent, the resilient ^material and the adhesive 
^ i .'selected, -j ■ •*■ - ■ V • , o -~f"< :. \o niv.,? t-y\'-:-:, 

■ A Figs. 4, 5, 6 and 7 illustrate alternatives. to the-medioaldewce.otrthe present inventipn ; lor ; prptegting.a i; catheter 
50 penetration site. In these embodiments, the structure is substantially similar to the preferred devic^.pf figsr 1r3. Ac- 
cordingly, substantially similar components that perform substantially -similar functions are numbered identically to 
, those of Figs. 1 -3 except that a suffix 'A" is used in Fig. 4, and a suffix B B" is used in £'9^, 5-7. ^ . . 

Rg. 4 illustrates device 10A where void 20A is a single opening shaped like a slot open at one end to allow posi- 
tioning of the catheter within the slot and inspection of the catheter pentration site.by the practitioner analogous to the 
55 usage illustrated in Fig. 2. 

Figs. 5-7 illustrate device 1 08 of thecpresent invention including restlient jfoam layer 16B and a cuWesistant layer 
40 with patient contacting side 18B. Adhesive layer 24B is applied to patient contacting side 18B to releasably adhere 
the device to a patient's skin. Cut -resistant layer 40 substantially provides protectioatp. the catheter from inadvertent 
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cutting with bandage>scissors and the like when th*j practitidn^is removing:* rape.£Over, -wherf tape is used to attach 
trie c^thetefrGutrfesistartr layer 40thay be' formed' from ^tertafs-such as ncm-wovenimaterial 42as:iMstrated in 
^Rg;-6a; filamentous mmeriaV44;as illustrated^^ig. 6bvanda-w0^ Fig. 6cr *r c 

s . ' Suitable-fibers for forming cut-resistant feyer 40 include, butarswt Iftfiitedto, poly nrferro materials such* as polya- 
mide' and pd^famide. Kevlar^'; a polyarafYlidd?mate7iaUa\milable from duPohtv Wilmington; OEMs useful for 
forming cut-resistant layer-40: Metallic strands su&h^^ainless^steetarld the like are 1 also usefulas fibets/filaments, 
woven and non-woven materials to form cut-resistant layer 40. Cut-resistant layer 40 may also be formed from com- 
binations of metallic strands and polymeric fibers in woven, non-woven and filamentous structures. Whe^'metallic 
fibers, for woven material, non-woven material and as filaments are selected, two or more strands of stainless steel 
with a diametergreater than f kbdut 0.9>micfons are preferably twisted together to forrtra single filament. Twisted metallic 
filaments formed from two or more strands have beeri shown to havegreater resistance to cutting with scissors; com- 
monly used in clinical situations to remove bandages, than an equivalent sized single strand filament. A schematic 
cross-section of woven layer 46 formed with filaments 48 formed from two twisted stainless steel strands 47 and 49 is 
schematically illustrated in Fig. 6d. 

- - Cut-resistant layer 40 also may b$ formed from a continuous film or sheet of pbiymeric material between about- 
0.2 mm to about 2.0 mm thick. Suitable polymeric materials tor this application include, butare not limited to. polypro- 
pylene, polyethylene, copolymers of polypropylene and polyethylene and the like. Polyethylene LDPE 9551 available 
from Dow, Midland, Ml and polypropylene Profax PF091B available from Montell, Elkton, MD may be formed into a 
sheet or film and bonded or laminated to foam layer 16B. 

In Fig, 5j resilient foam layer 16B is shown forming the outermost layer of. device 10B with cuttesistant layer 40 
being intermediate adhesive layer,24B'arid resilient foam layet 16Bv Alternative structures where^cut-resistant. layer 
40 is outermost or incorporated into foam layer 16B are considered within theScope of the^present invention; but not 
further illustrated in the interest of brevity. 

Fig. 7 illustrates the placement of device 1 0B with a catheter 22B on the skin of a patient. In this illustratipnvdevice 
10B with the catheter is covered with an adhesive tape 50 following a common practice for securing catheters. If the 
tape usedis substantially transparent, the practitioner Ts able to shspe?* catheter penetration site-1 2B without removing 
the tape. However, many practitioners use cloth or paper tapes that are not substantially transparent In thissitaation, 
when the practitioner removes the tape, scissors are often used. This tape removal may result in the catheter being 
cut by the scissors. Device 10B. with cut resistant layer 40. provides a resistance to the passage of the scissors and 
may alert the practitioner to the proximity of the scissors to the catheter and substantially reduce the possibility of 
damage to thecatheter r - ' : 1 : M * * c * - ' ;! ; '*' :%:r ' J) " ;y - ' * : " r ° 

Suitableadhesives for adhering the catheter penetratimdevice of the invention to a patient's skin include/ but are 
not limited to, acrylic, acrylic copolymer and silicone pressure sensitive adhesives. Preferably the pressure sensitive 
adhesive is not water soluble. A suitable acrylic pressure^ » 1:780; available from Avery Medical 

Products, Painesville, OH. A suitable silicone pressure sensitive adhesive is 355 Medical Grade Adhesive, available 
from Dow-Corning, Midland, ML: Preferably, *the adhesive ^letfetipir^ ln the preferred 

embodiment, where theahtimicrobiaLagent isjncorporMed .'^ tofiuartimicrobial agent may be mixed 

into the adhesive at between aboufO.05 parts to about 5.Q part&per one tiundred-parts of adhesive. The adhesive 
then preferably is applied to the patient contacting siderua flayer between al?qu{ 0.1 mm to about 0.3 mm thick. Alter- 
natives to mixing the antimicrobial agent into the adhesive include spraying, or dicing the antimicrobial agent onto an 
adhesive film or tape and applying4he film or,tape to pe patienUdhering side of the device. Preferably release cover 
26 is placed over the adhesive layer to prelect the adhesive during packaging, shipping and handling. Suitable release 
covers may be formed from coated papers or polymer films. Silicone treated papers are widely used as release covers. 
The particular material selected as a release cover is dependent upon the adhesive selected; u The release cover is 
1 preferably easily peelable from the adhesive ^ ., - . 

' Suitable materials for forming resilient layeh 6 include', but are not limited to, polymeric materials such as poly- 
urethane foams 'an'dfetts, polyethylene ^oam, polyimide foam, cel&se'i/oarn, silastic foarin and vinyl nitrile foam. Rep- 
J Vesehiative' sources for polyurethane foams and felts inclucle, but aYe not limited to, Scott Paper Company, Foam 
division", Chester, PA ; and Rogers Corp., East' V^oodstock, CT Suitable potyetbylene foam is available from' Voltek, 
" Lawrence, MA. Suitable polyimide foam is ; available from Imi-tech, Elk Grove Village, IL. Suitable vinyl nitrile foam is 
available from Ensolite, Mishwaka, IN. Generally, resilient polymeric foams having a porosity between about 4 and 60 
( pores per cm and preferably between about 15 to about 40 pores per cm are satisfactory for forming the resilient layer 
.! in the present invention. Additionally, a foam with a density between about 0.2 to about 0.4 grams per cubic centimeter 
has been found to work well to form the resilient layer. Suitable resilient layer thickness is between about 2.5mm to 
about 8.0mm. The resilient layer preferably is between about 3mm to about 6 mm thick. 

Several examples of materials for' device 10 were prepared" with antimicrobial agent applied variously in the ad- 
hesive, adhesive applied to a fijm for, application to the resilient foam and to the resilient foam itself. Samples of these 
several materials were Vested 1 for the ability to form a zone of microbial inhibition under and around a sample of the 
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material placed: in , growth medium: seeded with: commo/i microorganisms. For each. example, an approximately one 
j •. -centimeter, disc dUhetmaterial-to be tested, was? placed on Petri, dishes coated with a: suitable growth-medium. for the 
organism being tested^.The. dishes- were seededwith theiestirriicnoorganism and incub^tediat 37£Q. The dishes were 
-^examined at 24 hours; :48 hours;and^72 hours. and the area where -grpwth. of the.microorganisms: was inhibited was 
5 o :rheasured: The. results shown-' io Table. T are reported as ; mrn beyondrthe test-sample disc .cjjcumterence: la all cases ; 
j. -^tested, theigr.owth of the/test microorganisms was.inhib(ted : wdef the<tes| sample disc> . . . .. . vr\ : ■ ; 

Example 1 - l. v:.\>' ."i- w . ' > -.-..-o ' .- v- .• . --or 1 .. ;.■ ': -.r y . 

10 > Jegaderm™ film.(polyurethaneifilm with pressure ; sensitive adhesive -availableirom 3M, St. Paul, MN) dipped in 

*■ ^ ; .r r 

i Example 2 - , r ■ •■■■■.■;=„• • • . .• •. • ; r. .• • . , 

is,r Woven -cloth medical adhesive tape (Durapote™ medical adhesive; tape avaJ^We from 3M, St. Paul. MN) dipped 
?in 4 percent (wt/wt.) aqueous chlorhexidine gluconate and dried. : ■ - : v ■ ._■ 
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Example 3 ' - - r - y^. :-;-„::■■•■>•. •. y \:-- v - 

„ : Silicone pressure sensitive adhesive mixed with 0.1 percent ;(wt./wt.) ^chlorhexidine diacetate ana* applied to poly- 
urethane foam. (#355tmfidical grade adhesive; Dow-Corning, 1 Midland; Jvll, applied to Scott SIF pplyurethane fpam, 
SjcottpaperiCo- Foam Division, Chester, PA) .;. ... — 

Example 4 , ? • == : . ' , . - a- . : - , . -r , , _ 

c . ^P,Qlyurethaneioam (Scott-SIF, Scott Paper Co., Foam DiYision,^Chester 1: PA)^dipped in 1 percent (yrt./wt,) aqueous 
chlorhexidine diacetate and xlr red. . i - \- ■ . - . : •. ; -.-. : v; 

Example 5 : * ., • ^ t • ••. .\v : -. •• : - •-• .;■ •.. ••• 

Acrylic pressure sensitive adhesive mixed with 0.1 percent (wt./wt.) chlorhexidine diacetate and applied to poly- 
hurethane foam.- (acrylic-adhesive 4-780, Avejy MedicahPrcductSv-Painesville, : GH, Acqueli@,Foam ; 0efiyer r €O). 

• , ' ..: - Tablet- - / , - • .■ 




Example #* " : 



..Micrpprganjsrn 

1 


3 



s. Aureus • 

2mm 

5mra 

0mm;- 

'1mm., -.: 

1mm 

p. Aeruginosa -< 

1mm 

2rhm 

0mm* ""■ 

• 1 mm ^ " 

;: 1mm 

Pc. Albicans 1 - ' 

: 1mm ' 

3mm 

" O.Srnrh 

Ornrn 

Ornrn * 

• e; Coli ' 5 

1mm 

3mm 

OrnTh 0 '• 

* 0:5mfn 

Omm 


45 


SO 


Zone of inhibition measurements made at 24, 48 and 72 hours were hot materially different from each other, thus 
only 'one value is shown. The results show that the antimicrobial agents jn the test examples are rejeasable from the 
samples and available to inhibit growth of microorganism at least under and in many instances beyond the test disc. 

The medical device of the invention is simple to manufacture and to use. It provides a practitioner with a : protector 
.for a catheter placement thajt not only holds the catheter in position at the penetration site, butaisp inhibits microbial 
growth around the penetration site. The device also allows easy, inspection of the penetration site by the practitioner 
and in some embodiments, substantially protects the catheter from ihaoVertent damage by scissors and the like during 
tape removaL " ^ ' v / ' 
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Claims 


1. A medical device for protecting a catheter pehetratfon site on the skin of a" patient comprising:^ 
f . a resilient pad having a patient contacting side and' at least one void thereip to receive and to retain a catheter 
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75 


35 


40 


45 
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at a catheter penetration site; 

an adhesive on said patient contacting side of said pad for releasably adhering the pad to the patient f s skin 
at the catheter penetration site; and 

a sufficient quantity of an antimicrobial agent to create a zone of microbial inhibition around the catheter pen- 
etration site. 

2. The device of claim 1 wherein said resilient ^ad is formed from a polymeric material. 

3. The device of claim 1 wherein said adhesive is a pressure sensitive adhesive. 

4. The device of claim 3 wherein said adhesive further comprises said antimicrobial agent, said agent being releasable 
from said adhesive when said pad is positioned Jon, the patients skin. 

5. The device of claim 1 wherein said antiryicrobial agent is impregnated into said resilient pad, said agent being 
releasable from said pad when said pad isypc^itioned on the patient's skin. 


6. The device of claim 1 wherein said at least one void comprises an opening through said pad having a shape to 
accommodate a hub of the catheter an'd provide visual access to the penetration site of the catheter. 


20 7. jhe device exclaim 6 wherein sar^4t jeast one void furtherponriprises an.opening through the pad sized to ac- 
commodate said hub and anotherppening through the pad positioned to allow visual access to the catheter pen- 
etration site, v / ' ' ' 

8. The device of claim- 1 wherein/said resilient pad further comprises means for imparting resistance to cutting. 
25 / v/ ■ ■ '/ / ' ' ■ 

9. The device of claim 8 wherein ^aid means for cujtrng resistance includes a layer formed from materials selected 
from the group consisting of^ woven metallic stands , woven polymeric fibers, woven combinations of metallic 
strands ^anc I polymeric ^bers', a plurality of non^wqven metallic stands, a plurality non-woven polymeric fibers, 

^ non-woven combinariorfe^f metallic strancW ^n^olymef ic fitters and a sheet of polymeric material. 

10. The device of claim 9 wtf^eio each ofsifd rpetallkj strands comprise at least two strands of metallic wire having 
a diameter greater than about& microns^eing twistediogether to form a single filament 


SO 
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